Structural basis for the non-immunosuppressive character of the cyclosporin A analogue Debio 025.
Debio 025 is a cyclosporin A (CsA) analogue that interferes strongly with the hepatitis C viral life cycle. Compared to CsA, Debio 025 has an additional methyl group at position 3 of the cyclic undecapeptide and an N-ethylvaline instead of an N-methylleucine at position 4. Unlike CsA, Debio 025 lacks immunosuppressive activity in vitro and in vivo. We show here that, in vitro, the cyclophilin A (CypA)-Debio 025 complex cannot interact any longer with calcineurin (CaN), a determinant for the immunosuppressive activity of CsA. We further use NMR spectroscopy to investigate at the molecular level the interaction of Debio 025 with CypA and thereby understand the basis for this loss of CaN interaction. NMR data and molecular modeling indicate that Debio 025 optimally interacts with CypA, which underlies the anti-HCV properties of Debio 025. However, the interaction between CaN and the CypA-Debio 025 complex is impeded by sterical hindrance of the CaN with the side chain of its Val4 residue. This is in sharp contrast with the case for the CypA-CsA-CaN ternary complex, where the Leu4 side chain can enter a hydrophobic cavity at the CaN interface. The structure of the CypA-Debio 025 complex thus provides a rational explanation for the non-immunosuppressive character of Debio 025.